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NASA TT F-15,266 

THE SELECTION OF SOVIET COSMONAUTS 

Academy o f  Sc iences  USSR 

Even he fo re  man's accomplishment of t h e  f i r s t  o r b i t a l  f l i g h t ,  i n  o r d e r  t o  /1* - 
s o l v e  t h e  many problems r e l a t e d  to  man's conquest of o u t e r  space an extremely 

complex and r e spons ib l e  t a s k  o f  s e l e c t i n g  persons s u i t a b l e  with r e spec t  t o  

h e a l t h  f o r  t h e  new type  of a c t i v i t y  a r o s e .  

The f i r s t  s t e p  i n  t h e  s o l u t i o n  o f  t h i s  problem was t h e  a t tempt  t o  f i n d  

c e r t a i n  a l r eady  approved systems of  medical s e l e c t i o n  o f  persons  f o r  work under 

cond i t ions  only  approximating those  of s p a c e f l i g h t .  

s e l e c t i o n  a l r e a d y  used by a v i a t i o n  medicine was most s u i t a b l e  f o r  t h i s  g o a l .  

The system of  medical 

Hence, t h e  medical s e l e c t i o n  o f  candida tes  f o r  cosmonaut du ty  underwent 

i t s  development based upon t h e  developed and approved system o f  medical s e l e c -  

t i o n  and examination of f l i g h t  personnel .  

Subsequent ly ,  p r o p o r t i o n a l  t o  o b t a i n i n g  r e p o r t s  on t h e  in f luence  o f  space-  

f l i g h t  f a c t o r s  on t h e  human organism, t h e  system of medical s e l e c t i o n  o f  cos-  

monauts was improved, and was modif ied,  a c q u i r i n g  an independent t r e n d .  

Toward t h e  beginning o f  making s e l e c t i o n  it was known t h a t  f l i g h t  i n  space 

i s  accompanied by exposure o f  t he  organism t o  a number o f  f a c t o r s :  a c c e l e r a -  

t i o n s ,  v i b r a t i o n s ,  n o i s e ,  weight lessness ,  long term i s o l a t i o n ,  r e l a t i v e  hypo- 

dynamia, d i s o r d e r  o f  t h e  d i u r n a l  rhythm, e t c .  

Inasmuch as t h e  pa th  of  d i r e c t  exper imenta t ion  with t h e  p a r t i c i p a t i o n  o f  

people  was excluded du r ing  t h i s  pe r iod ,  t h e r e  remained a s i n g l e ,  and as it 

subsequent ly  tu rned  o u t ,  c o r r e c t  pa th  o f  ca r ry ing  ou t  a p e n e t r a t i n g  c l i n i c a l  

and phys io log ica l  i n v e s t i g a t i o n  using a broad complex o f  load  t e s t s  f o r  

comprehensively e s t i m a t i n g  t h e  somatic sphere  and f u n c t i o n a l  c a p a c i t i e s  o f  t h e  

organism. The p o s i t i v e  s o l u t i o n  of t h i s  problem was t o  a g r e a t  e x t e n t  made 

p o s s i b l e  by many yea r s  of experience i n  medical and f l i g h t  e x p e r t i s e .  

/ 2  - 
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*Numbers i n  the  margin i n d i c a t e  pagina t ion  i n  t h e  f o r e i g n  t e x t .  
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Thus, t h e  f i r s t  cosmonauts were s e l e c t e d  from among members o f  f l i g h t  

personnel .  I t  was assumed t h a t  the f i r s t  cosmonauts had t o  be people  who, 

i n  a d d i t i o n  t o  being in  good h e a l t h ,  had t o  have ;I s t r o n g  w i l l ,  r a p i d  r e a c t i o n s ,  

t h e  c a p a c i t y  t o  make d e c i s i o n s  i n  unexpected s i t u a t i o n s  and t o  r a p i d l y  execute  

t h e s e  d e c i s i o n s .  The cosmonauts had t o  be  people  f a m i l i a r  with f l i g h t  condi- 

t i o n s  and w i t h  t h e  i n f l u e n c e  o f  f a c t o r s  s i m i l a r  t o  t h o s e  which could be  en- 

countered i n  s p a c e f l i g h t .  Persons who had t h e s e  q u a l i t i e s  could b e  found, 

IGith a high degree o f  p r o b a b i l i t y ,  among f l i g h t  personnel .  

The complexity o f  t h e  condi t ions  o f  a s p a c e f l i g h t ,  t e s t i n g  space equipment 

and conducting var ious  s c i e n t i f i c  i n v e s t i g a t i o n s  f o r  conquering space r e q u i r e d  

i n c l u d i n g  t h e  cosmonaut i n v e s t i g a t o r s  i n  t h e  crew o f  s p a c e c r a f t ;  t h e s e  had t o  

be persons o f  high s c i e n t i f i c  q u a l i f i c a t i o n s :  In t h i s  r e g a r d ,  i t  became 

necessary  t o  in t roduce  t h e  corresponding c o r r e c t i o n  i n  c e r t a i n  c r i t e r i a  f o r  

e v a l u a t i n g  t h e  c o n d i t i o n  o f  h e a l t h  o f  t h e  s e l e c t e d  c a n d i d a t e s ,  a s  well a s  t o  

v e r i f y  c e r t a i n  problems p e r t a i n i n g  t o  s e l e c t i o n ,  and, p a r t i c u l a r l y  t o  t h e  

t r a i n i n g  o f  cosmonauts and i n v e s t i g a t o r s ,  i n  comparison wi th  the f i r s t  cos- 

monaut s . 

The s p e c i f i c  c h a r a c t e r  o f  t h e  medical s e l e c t i o n  o f  cosmonaut i n v e s t i g a t o r s  

was expla ined  by t h e  c h a r a c t e r i s t i c s  o f  t h e i r  age and b!. t h e  d e f i c i e n t  l e v e l  o f  

p h y s i c a l  t r a i n i n g .  A t  t h e  same time, i t  was necessary  t o  t a k e  i n t o  account 

t h e i r  p r o f e s s i o n a l  v a l u e  as h ighly  q u a l i f i e d  s p e c i a l i s t s .  

In  t h e  p l a n  o f  t h e  i n v e s t i g a t i o n s  which were used i n  t h e  given c a s e  i n  

s e l e c t i n g  cosmonaut i n v e s t i g a t o r s ,  t h e r e  was no s p e c i f i c  d i f f e r e n c e  and what 

d i f f e r e n c e  t h e r e  was c o n s i s t e d  more i n  i n t e r p r e t i n g  t h e  d a t a  o b t a i n e d  when 

determining t h e  f u n c t i o n a l  r e s e r v e s  o f  t h e  c a n d i d a t e s '  organism, and a l s o  i n  

what improved p r o p h y l a c t i c  medical measures it was necessary  t o  c a r r y  o u t  t o  

provide  t h e i r  opt imal  medical suppor t .  Moreover, i t  was important  t o  have a 
thorough concept ion o f  whether o r  n o t  t h e r e  were any p e c u l i a r i t i e s  i n  t h e  

r e a c t i o n s  which could unfavorably a f fec t  t h e  a c t i v i t y  o f  t h e  f u t u r e  s p a c e c r a f t  

crew member. 
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Hence, t a k i n g  i n t o  account t h e  p r o f e s s i o n a l  va lue  of t h e  cosmonaut i n v e s t i -  

g a t o r s  and t h e i r  range of d u t i e s  i n  t h e  f l i g h t ,  it turned  ou t  t o  be p o s s i b l e  t o  
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permit  t h e  accomplishment o f  t r a i n i n g  o f  t h e  cand ida te s  wi th  c e r t a i n  d e v i a t i o n s  

i n  t h e  cond i t ion  of h e a l t h .  

The subsequent p r e f l i g h t  ana lys i s  o f  d a t a  e l e c t e d  a t  a l l  s t a g e s  of s e l e c -  

t i o n ,  a s  wel l  as t h e  materials presented  by c l i n i c i a n s ,  p h y s i o l o g i s t s  and 

psycho log i s t s  provided a b a s i s  t o  recommend t h o s e  cand ida te s  who were best  pre-  

pared  and who had a good r e s i s t a n c e  t o  t h e  i n f l u e n c e  o f  s p a c e f l i g h t  f a c t o r s ,  

inasmuch as  t h e s e  d a t a  pe rmi t t ed  one t o  p r e d i c t  adequate  t o l e r a n c e  of t h e  cos-  

monaut o r  group o f  cosmonauts for s u c c e s s f u l l y  complet ing t h e  f l i g h t .  

meantime, t h e  observed changes i n  certain organs  and systems o f  t h e  organism 

dur ing  va r ious  tests remained t h e  s u b j e c t  f o r  careful obse rva t ion  i n  a l l  s t a g e s  

of t r a i n i n g  and i n  s p a c e f l i g h t ,  with t h e  goal  o f  f u r t h e r  improving t h e  system 

In t h e  

o f  s e l e c t i o n  and t r a i n i n g .  

i s  a l s o  be ing  cont inued ,  and more r a t i o n a l  i n d i c e s  f o r  employing such measures 

p r i o r  t o  f l i g h t ,  du r ing  f l i g h t ,  and t h e  p e r i o d  o f  r e s t o r a t i o n  o f  t h o s e  f u n c t i o n s  

d i s t u r b e d  i n  t h e  a c t u a l  f l i g h t  are  be ing  developed. 

A f u r t h e r  s e a r c h ' f o r  means of  a c t i v e  p rophy lax i s  

During formula t ion  o f - t h e  Soviet  system of medical s e l e c t i o n  of  cosmonauts, 

t h e  s t a r t i n g  p o i n t  was t h e  concept t h a t  t h e  s e l e c t i o n  of t h e  cosmonauts is  a 

cont inuous p rocess .  

/ 4  - 

The developed system of  s e l e c t i n g  cosmonauts planned for s e v e r a l  i n t e r -  
r e l a t e d  s t a g e s :  

- examination and s e l e c t i o n  under ambulatory c o n d i t i o n s ;  

- examination and s e l e c t i o n  under c l i n i c a l  c o n d i t i o n s ;  

- examination and s e l e c t i o n  i n  t h e  p rocess  of t r a i n i n g .  

The ambulatory s t a g e  was d i r e c t e d  toward r e v e a l i n g  c l e a r  pa thology and 

t h o s e  f u n c t i o n a l  d i s o r d e r s  which a r e  a b s o l u t e l y  c o n t r a i n d i c a t e d  f o r  admission 

t o  s p a c e f l i g h t .  

S e l e c t i o n  under c l i n i c a l  cond i t ions  planned f o r  r e v e a l i n g  t h e i r  concealed 

pa thology,  t h e  i n i t i a l  p r e c l i n i c a l  forms of d i s e a s e s ,  changes i n  t h e  func t iona l  

c o n d i t i o n s  of t h e  organs  and systems of a man, and t h e  de t e rmina t ion  of func- 

t i o n a l  r e s e r v e s  o f  t h e  organism. 

P r e l i m i n a r i l y ,  t h e  c r e a t e d  program o f  c l i n i c a l  examinat ion c o n s i s t e d  o f  

two p a r t s .  The f irst  p a r t  contained p r o v i s i o n s  t o  conduct i n v e s t i g a t i o n s  i n  t h e  

3 



plan  and volume o f  medical e x p e r t i s e  o f  f l i g h t  personnel  with t h e  impos i t ion  of  

t h e  same requirements  on t h e  s t a t e  of  h e a l t h  which are made on cand ida te s  f o r  

f l y i n g  schoo l s .  

The c a n d i d a t e s ,  having completed t h e  f i r s t  p a r t  o f  t h e  examination with 

p o s i t i v e  r e s u l t s ,  were admit ted t o  t h e  second s t a g e  of  examinat ion,  which pu r -  

sued t h e  goa l  of r e v e a l i n g  t h e  r e se rve  c a p a c i t i e s  o f  t h e  organism through t h e  

use  o f  a number of load t e s t s  as  s p e c i f i c s  f o r  t h e  p r o f e s s i o n a l  a c t i v i t y  o f  

t h e  cosmonaut ( t h e  c e n t r i f u g e  t e s t ,  v e - s t i b u l a r  t e s t s ,  e t c . ) ,  as wel l  as  non- 

s p e c i f i c  tes ts  ( t e s t s  with phys ica l  l oad ,  e t c . ) .  I n  a d d i t i o n  t o  t h i s ,  supple-  

mentary c l i n i c a l  examination was conducted which was d i r e c t e d  toward r e v e a l i n g  

p o s s i b l e  l a t e n t  pa thology.  

Psychologica l  examinations had a s i g n i f i c a n t  p l a c e  i n  medical s e l e c t i o n .  - /5 
They were d i r e c t e d  toward r evea l ing  t h e  c h a r a c t e r o l o g i c a l  c h a r a c t e r i s t i c s  o f  

p e r s o n a l i t y ,  p r e d i c t i n g  behaviora l  and emotional  r e a c t i o n s  under cond i t ions  of 

s t r e s s .  

combination o f  i n d i v i d u a l  and group methods, e s t i m a t i o n  o f  t h e  i n t e r a c t i o n s  o f  

people  i n  t h e  p rocess  o f  group j o i n t  a c t i v i t y  was made. 

t h a t  t h e s e  d a t a  subsequent ly  would be used i n  a s s i g n i n g  crew members of space-  

c r a f t  accord ing  t o  t h e  p r i n c i p l e  of t h e i r  compa tab i l i t y .  

By t h e  a i d  o f  experimental  p sycho log ica l  i n v e s t i g a t i o n s  based upon a 

I t  was borne i n  mind 

As an a n a l y s i s  o f  t h e  c l i n i c a l  d a t a  showed, persons  who passed a l l  s t a g e s  

o f  s e l e c t i o n  and were recognized as s u i t a b l e  f o r  f l i g h t  were h e a l t h y  people  

who demonstrated good r e s i s t a n c e  t o  t h e  load  f u n c t i o n a l  t e s t s .  

cand ida te s  were then  s e n t  t o  t h e  Cosmonaut T ra in ing  Center t o  undergo s p e c i f i c  

f l i g h t  t r a i n i n g .  The pr imary r o l e  o f  t h i s  t r a i n i n g  was t o  i n c r e a s e  t h e  re- 

s i s t a n c e  of t h e  organism and t o  develop adap t ive  r e a c t i o n s  t o  t h e  e f f e c t  o f  

s p e c i f i c  f a c t o r s  o f  s p a c e f l i g h t ,  and a l s o  t o  a c q u i r e  necessary  working s k i l l s  

i n  c o n t r o l l i n g  systems and ins t ruments  o f  t h e  s p a c e c r a f t .  

The s e l e c t e d  

When making t h e  s e l e c t i o n  o f  cosmonaut cand ida te s ,  a t  a l l  s t a g e s ,  and 

p a r t i c u l a r l y  under c l i n i c a l  cond i t ions ,  a s i g n i f i c a n t  p o r t i o n  o f  t h e  cand ida te s  

were r e j e c t e d  i n  connect ion wi th  f ind ings  o f  h e a l t h  d e f e c t s  i n  t h e i r  cond i t ion .  

In v a r i o u s  y e a r s ,  from 25 t o  50% of t h e  cand ida te s  who had gone through t h e  

i n i t i a l  s e l e c t i o n  process  were r e j e c t e d .  The pr imary reasons  were f u n c t i o n a l  

4 



d i s o r d e r s  and d i s e a s e s  of  t h e  i n t e r n  1 organs.  Moreover, conc lus ions  o f  un- 

s u i t a b i l i t y  were made r ega rd ing  candida tes  i n  whom d i s e a s e s  of  t h e  eye ,  nose 

and t h r o a t  were found, and i n  whom anomalies of  development o r  degene ra t ive  

7 

/6 
changes of  t h e  s p i n a l  cord were found, as  wel l  a s  t hose  who had v e s t i b u l a r -  

- v e g e t a t i v e  i n s t a b i l i t y .  

In r e c e n t  .years ,  r e j e c t i o n  i n  t h e  second s t a g e  has  diminished thanks t o  a 

s t r i c t e r  approach dur ing  t h e  pre l iminary  examination, and t o  t h e  a p p l i c a t i o n  

a t  t h i s  s t a g e  of  new methods o f  i n v e s t i g a t i o n s .  Thus, f o r  example, t h e  r e p l a c e -  

ment o f  s t anda rd  v e s t i b u l a r  t e s t s  determining t h e  e f f e c t  o f  cumulat ive v e s t i b u -  

l a r  s t i m u l i  by C o r i o l i s  a c c e l e r a t i o n  has s i g n i f i c a n t l y  decreased  t h e  r e j e c t i o n  

o f  cand ida te s  f o r  reasons  of  v e s t i b u l a r  d i s o r d e r s  (Bryanov, I .  I . ,  1963) .  

The Sov ie t  d a t a  and i n v e s t i g a t i o n s  o f  s c i e n t i s t s  o f  o t h e r  c o u n t r i e s  show 

t h a t  i n  we igh t l e s sness  and under cond i t ions  o f  l i m i t e d  movement, t h e  c h a r a c t e r i -  

s t i c  changes i n  t h e  human organism f o r  s p a c e f l i g h t  a r e  d i s o r d e r s  of  t h e  water  

e l e c t r o l y t e  and hormonal ba l ance ,  a s  wel l  as d i s o r d e r s  o f  t h e  v a s c u l a r  t o n u s ,  

decreased  t o l e r a n c e  f o r  phys i ca l  stress and r a d i a l  a c c e l e r a t i o n s .  

A prolonged s t a y  i n  a s t a t e  of  we igh t l e s sness  can make p o s s i b l e  t h e  develop-  

ment o f  a number o f  d i s o r d e r s  of t h e  ca rd iovascu la r  system. The emotional  s t r e s s  

n a t u r a l  f o r  cosmonauts i n  f l i g h t  is  a l s o  of  s i g n i f i c a n c e ,  as a r e  t h e  s t r e s s  

r e a c t i o n s  which can ar ise  i n  t h e  process  of  p ro fes s iona l  a c t i v i t y  , p a r t i c u l a r l y  

dur ing  long space e x p e d i t i o n s .  A l l  t h i s  r e q u i r e d  in t roduc ing  c e r t a i n  co r rec -  

t i o n s  i n t o  t h e  methodology o f  medical s e l e c t i o n  based on an a n a l y s i s  o f  t h e  

r e s u l t s  o f  c l i n i c a l  and phys io log ica l  i n v e s t i g a t i o n s  both i n  a s t a t e  o f  res t  

and when c a r r y i n g  out  phys i ca l  tes ts  under cond i t ions  

o f  s p a c e f l i g h t .  Such a c l i n i c o - p h y s i o l o g i c a l  approach enabled more a c t i v e  

e s t i m a t i o n  o f  t h e  f u n c t i o n a l  c a p a c i t i e s  o f  t h e  organism, t h e  range of i t s  

r e s i s t a n c e  t o  extrema1 f a c t o r s ,  and made p o s s i b l e  de te rmina t ion  o f  t h e  compen- 

s a t o r  adap t ive  mechanisms. 

s i m u l a t i n g  t h e  f a c t o r s  

The exper ience  acqui red  i n  a c t u a l  s p a c e f l i g h t s ,  i n  a d d i t i o n  t o  t h e  b e f o r e  

mentioned volume o f  t e r r e s t r i a l  i n v e s t i g a t i o n s  conducted, made it p o s s i b l e  t o  

l ay  t h e  groundwork f o r  and sys t ema t i ze  c e r t a i n  c r i t e r i a  f o r  medica l ly  expe r t  

e s t i m a t i o n  o f  t h e  cond i t ion  of h e a l t h  and phys ica l  s t anda rds  of cosmonauts 
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being  t r a i n e d  f o r  s p a c e f l i g h t s .  

bo th  wi th  respect t o  t h e  most f r equen t ly  encountered and i s o l a t e d  p a t h o l o g i c a l  

c o n d i t i o n s ,  and wi th  r e s p e c t  t o  l imi ted  and l a t e n t l y - r u n n i n g  forms o f  i l l n e s s e s  

and d i s o r d e r s  revealed among cosmonaut , cand ida te s .  

d e a l  o f  d i f f i c u l t y  f o r  t h e i r  i n t e r p r e t a t i o n  wi th  r e s p e c t  t o  t h e  tasks o f  selec- 

t i o n .  

The medica l ly  e x p e r t  approaches were determined 

The l a t t e r  pose a g r e a t  

I t  i s  known t h a t  endocr ine  d i so rde r s  can s e r v e  as t h e  reason  f o r  f u n c t i o n a l  

d e f i c i e n c y  o f  t h e  ca rd iovascu la r  system under stress c o n d i t i o n s .  The re fo re ,  

t h e  d i a g n o s i s  o f  l a t e n t  endocr ine  d e f i c i e n c y ,  s p e c i f i c a l l y  t h e  de t e rmina t ion  of 

i n d i v i d u a l  symptoms o f  hyper- o r  hypofunction o f  t h e  endocr ine  g l ands ,  even 

without  d e t e c t i n g  pronounced s i g n s  o f  d i s o r d e r s  i n  t h e  s t a t e  o f  h e a l t h ,  i s  a 

s e r i o u s  argument p l a c i n g  under doubt t h e  s u i t a b i l i t y  o f  t h e  candida te  t o  

p a r t i c i p a t e  i n  a long term s p a c e f l i g h t .  I n  t h i s  r ega rd ,  a d i s o r d e r  o f  t h e  l i p i d  

metabolism, o f  endocr ine  o r i g i n ,  must be viewed as a c o n t r a i n d i c a t i o n  f o r  long 

term s p a c e f l i g h t .  

cannot  be  cons idered  as promising candida tes  f o r  cosmonaut a c t i v i t y  p r i m a r i l y  

because t h e y  are s u b j e c t  t o  e a r l y  a t h e r o s c l e r o s i s .  

a l s o  undes i r ab le ,  inasmuch as they  a r e  more s u b j e c t  t o  a dec rease  o f  working 

c a p a c i t y  as t h e  r e s u l t  o f  t h e  l o s s  of f l u i d  under  t h e  unfavorable  c o n d i t i o n s  

of l i v i n g  aboard t h e  s p a c e c r a f t .  

e Persons with elementary c o r p u l a n m  of t h e  second degree  a l s o  

Underweight persons a r e  

Loss of f l u i d  and o t h e r  d i s o r d e r s  of t h e  water and e l e c t r o l y t i c  ba lance  

are among a number o f  t h e  main e t i o l o g i c a l  causes  f o r  a dec rease  i n  t h e  o r t h o -  

s t a t i c  s t a b i l i t y  (Giovanni,  B i r k f t ,  1964; Lauton, 1962) .  /8 - 
According t o  t h e  d a t a  o f  P .  V .  Vamil'yev, 0 .  G .  Gazenko, A .  R .  Kotovskaya 

and o t h e r s  (1962),  a f a c t o r  which l imits t h e  p rocess  of a d a p t a t i o n  t o  w e i g h t l e s s -  

nes s  i s  a dec rease  i n  o r t h o s t a t i c  s t a b i l i t y  s p e c i f i c a l l y  r e l a t e d  t o  a change 

i n  a f f e r e n t a t i o n  as t h e  r e s u l t  o f  a s i g n i f i c a n t  dec rease  i n  t h e  h y d r o s t a t i c  

p r e s s u r e  of t h e  blood under t h e s e  cond i t ions .  

c e n t r a l  and p e r i p h e r a l  r eg ions  o f  t h e  organism causes a dec rease  i n  t h e  volume 

of t h e  c i r c u l a t i n g  blood.  

R e d i s t r i b u t i o n  o f  blood i n  t h e  

Disorders  of t h e  water-salt metabolism r e l a t e d  t o  mot ionlessness  and weight-  

l e s s n e s s  can l ead  t o  t h e  formation o f  s tones  i n  t h e  u r i n a r y  system - a f a c t  

confirmed by c l in ica l  d a t a .  
6 
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Kauket, Bechler and Roberts (1962) r e p o r t e d  d e t e c t i n g  r e n a l  compl ica t ions  

i n  15 o f  44 p a t i e n t s  (35%) fol lowing long term l i m i t e d  movement. In 1 2  men, 

an increased  e x c r e t i o n  o f  phosphorus l e d  t o  t h e  forniation o f  phosphate s t o n e s  

which tias r e l a t e d  t o  decreased muscular a c t i v i t y .  

N a t u r a l l y ,  persons should no t  be admit ted t o  s p a c e f l i g h t  who have an 

anamnesis r ena l  c o l i c ,  d i s e a s e  of t h e  g a l l  b l a d d e r ,  hematuria  o f  unknown 

e t i o l o g y ,  h!-perphosphatemia, o x a l u r i a ,  g o i t e r  u r  f a l s e  g o i t e r  (i  . e . ,  c o n d i t i o n s  

f o r  s u s p i c i o n  o f  presence o f  a tendency t o  t h e  formation o f  s t o n e s ) .  

h'ith t h e  goal o f  r e v e a l i n g  l a t e n t  forms of kidney s t o n e  i l l n e s s ,  i n  a d d i t i o n  

t o  t h e  usua l  c l i n i c a l  methods, inc luding  in t ravenous  pyelography,  a d d i t i o n a l  

methods were a l s o  used designed t o  check t h e  ! 'provocative" e f f ec t  of such pro-  

f e s s i o n a l  f a c t o r s  a s  r a d i a l  a c c e l e r a t i o n s  and v i b r a t i o n s .  The i n v e s t i g a t i o n s  

o f  t h e  components of u r i n e  b e f o r e  and a f t e r  t h e  i n d i c a t e d  exposures  enabled ,  

a d d i t i o n a l l y ,  d e t e c t i o n  of l a t e n t l y  o c c u r r i n g  forms o f  u r o l i p h a i s e .  With t h e  

goal  o f  improving t h i s  t r e n d ,  f u r t h e r  s e a r c h e s  f o r  ways and means o f  de te rmining  / 9  

t h e  p r e d i s t r i b u t i o n  o f  s u b j e c t s  t o  kidney s t o n e  i l l n e s s  a r e  n e c e s s a r y .  
- 

The c h a r a c t e r  o f  f u n c t i o n i n g  o f  t h e  c a r d i o v a s c u l a r  system under c o n d i t i o n s  

o f  prolonged immobili ty and weight lessness  g i v e s  every reason f o r  conduct ing 

a most c a r e f u l  e s t i m a t i o n  of  t h e  r e s i s t a n c e  o f  t h e  organism t o  s t ress  f a c t o r s ,  

p a r t i c u l a r l y  among persons i n  whom any p a r t i c u l a r  d i s o r d e r s  o f  t h e  c a r d i o -  

v a s c u l a r  system have been d e t e c t e d .  

Disorders  o f  t h e  nervous system and c i r c u l a t o r y  system, which can appear 

i n  s p a c e f l i g h t ,  a l s o  i n c l u d e  d i s o r d e r s  i n  t h e  system o f  s t i m u l a t i o n  and con- 

d u c t i v i t y  o f  t h e  h e a r t .  

s e l e c t i n g  cosmonauts. 

c a n d i d a t e s  i n  whom d i s o r d e r s  o f  the  c a r d i a c  rhythm are recorded ,  t h e  b a s i c  

c r i t e r i o n  i s  t h e  frequency,  l o c a l i z a t i o n  and n a t u r e  o f  appearance o f  t h e  extra-  

s y s t o l e .  

These a r e  given g r e a t  s i g n i f i c a n c e  i n  t h e  p r a c t i c e  o f  

When so lv ing  t h e  problem o f  t h e  s u i t a b i l i t y  o f  cosmonaut 

A l a r g e  r o l e  i n  t h e  occurrence of  e x t r a s y s t o l e  i s  played by o v e r s t i m u l a t i o n  

o f  t h e  parasympathet ic  i n n e r v a t i o n  o f  t h e  h e a r t .  E x t r a s y s t o l e ,  r e l a t e d  t o  an 

i n c r e a s e  i n  t h e  tonus of t h e  vagus n e r v e ,  u s u a l l y  appears  under c o n d i t i o n s  o f  

good f u n c t i o n a l  c o n d i t i o n  o f  t h e  myocardium, and most f r e q u e n t l y  i s  o f  l e f t  
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v e n t r i c u l a r  o r i g i n  and has no p a r t i c u l a r  i n f l u e n c e  on tlie c i r c u l a t i o n .  Such 

e x t r a s y s t o l e s  are encountered ,  as a r u l e ,  i n  a s t a t e  o f  r e s t ,  r i i th  a d iminished  

pu l se  and a re  s c a t t e r e d  i n  n a t u r e .  Such persons  endure f u n c t i o n a l  load  t e s t s  

i i e l i .  [lnder tlie in f luence  o f  a t rop ine  o r  phys i ca l  l o a d s ,  e x t r a s y s t o l e s  u s u a l l y  

d i s a p p e a r ,  iihich i n d i c a t e s  t h e i r  func t iona l  c h a r a c t e r .  Kith r e s p e c t  t o  p r e -  

d i c t i n g  t h e  s i g n i f i c a n c e  o f  var ious types  o f  e x t r a s y s t o l e s ,  t h e  most s i g n i f i c a n t  

among their1 a r e  those  o f  t h e  a u r i c l e  and a t r i o v e n t r i c u l a r  e x t r a s y s t o l e s .  

C l i n i c a l  obse rva t ions  show t h a t  i n  an e x t r a s y s t o l e  of  the a u r i c l e ,  as a /10 - 
r u l e ,  t h e r e  a r e  s i g n i f i c a n t  morphological changes i n  t h e  a u r i c l e s  ( L .  I .  

Foge l ' son ,  1!)57, and o t h e r s ) .  A t r i o v e n t r i c u l a r  e x t r a s y s t o l e  g ives  even g r e a t e r  

reason t o  assume the presence  of  damage t o  t h e  myocardium. Here one should  

t a h e  i n t o  account t h a t  a u r i c u l a r  and a t r i o v e r i t r i c u l n r  e x t r a s y s t o l e s  are f r e -  

quen t ly  p recu r so r s  o f  paroxismal  t achyca rd ia  and f l i c k e r i n g  a r rhythmia  ( L .  I .  

Foge l ' son ,  1957,  .4. P.1. S i g a l ,  1958 and o t h e r s ) .  

Po ly top ic  and group e x t r a s y s t o l e s ,  as w e l l  as s t r e s s  e x t r a s y s t o l e s  appear ,  

a s  a r u l e ,  a s  t h e  r e s u l t  o f  imflammatory and a t h e r o s c l e r o t i c  i n j u r i e s  t o  t h e  

myocardium and can l ead  t o  d i so rde r s  o f  t h e  c i r c u l a t i o n ,  1Ghile f r equen t  a t r i o -  

v e n t r i c u l a r  e x t r a s y s t o l e s  can lead t o  r e t r o g r a d e  c o n t r a c t i o n  of  t h e  a u r i c l e s .  

Candida tes  wi th  such forms o f  e x t r a s y s t o l e  should no t  be recognized  as s u i t a b l e  

f o r  t h e  p r o f e s s i o n a l  a c t i v i t y  o f  t h e  cosmonaut. 
4 

In t h e  p r a c t i c e  of  s e l e c t i n g  c a n d i d a t e s ,  t h e r e  was a l s o  occas ion  t o  observe  

persons  w i t h  va r ious  d i s o r d e r s  o f  t h e  conduct ive system o f  t h e  myocardium. 

Persons with r e t a r d e d  a t r i o v e n t r i c u l a r  c o n d u c t i v i t y  a long t h e  P - P 

i n t e r v a l  on t h e  E K G  o f  up t o  0 . 2 2  seconds were cons ide red  s u i t a b l e ,  i f  du r ing  

t h e  t e s t  with s t and ing  ( t h e  o r t h o s t a t i c  t e s t ) ,  c o n d u c t i v i t y  was n o t  r e t a r d e d  

even more and i f ,  by t h e  a i d  o f  a t rop ine  and p h y s i c a l  exercise,  t h e  d u r a t i o n  o f  

c o n d u c t i v i t y  d i d  no t  s h o r t e n .  An ex tens ion  of  t h e  QP i n t e r v a l  t o  0.11 seconds 

among persons  wi th  good t o l e r a n c e  du r ing  load  t e s t s  was a l s o  n o t  a b a s i s  f o r  

concluding t h a t  t hey  were u n s u i t a b l e .  

In  connect ion wi th  t h e  fact  t h a t  du r ing  hypokines is  and i n  we igh t l e s sness  

t h e r e  occurs  a l o s s  o f  catecholamines and a l d o s t e r o n e ,  one observes  a dec rease  

i n  t h e  a r t e r i a l  blood p r e s s u r e  as t h e  r e s u l t  o f  dec reased  v a s c u l a r  tonus .  Th i s  
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l eads  t o  t h e  t h r e a t  o f  o r t h o s t a t i c  hypotens ion .  As a r e s u l t  o f  t h i s ,  persons  /11 

with s t a b l e  or t1iost ; i t ic  hypotension helow lOO/SS mm Hg were not  admi t ted  t o  

spcLccfl i g h t s .  

- 

Constant  a r t e r i a l  p r e s s u r e ,  which p e r i o d i c a l l y  d e c r e a s e s ,  was eva lua ted  

i n d i v i d u a l l y ,  t:iAing i n t o  account  t h e  r e s u l t s  demonstrated du r ing  t e s t s  icrider 

s t r e s s  condi t iC1ns.  Persons wi th  hypotony 3nd a p r e d i s p o s i t i o n  t o  c o l l a p t o i d  

r e a c t  ions under cond i t ions  o f  s t r e s s  f a c t o r s  a r e  unquestionabl!. u n s u i t a b l e  f o r  

s p a c e f l i g h t .  

Persons i n c l i n e d  t o  hype r t ens ive  r e a c t i o n s  with r e s p e c t  t o  the a r t e r i a l  

p r e s s u r e  a l s o  r e q u i r e  c a r e f u l  d i f f e r e n t i a t i o n .  One o c c a s i o n a l l y  encounters  

su1)jects  i n  whom hiph f i g u r e s  o f  a r t e r i a l  p re s su re  a r e  recorded f i r s t  under  

c l i n i c a l  c o n d i t i o n s .  Such cases can be  expla ined  by t h e  i n f l u e n c e  o f  t h e  

emotion:il f a c t o r .  However, when e s t a b l i s h i n g  a tendcncy t o  s t r e n g t h e n i n g  o f  

t h e s e  hyper tens ive  r e a c t i o n s  among c a n d i d a t e s ,  t h e  l a t t e r  should be recognized  

as  u n s u i t a b l e .  

by t h e  lending  r o l e  o f  emotional  i n f l u e n c e s  and psychologica l  s t r e s s ,  with 

which t h e  p r o f e s s i o n a l  a c t i v i t y  of t h e  cosmonaut i s  s a t u r a t e d ,  i n  t h e  develop-  

ment o f  d i s o r d e r s  o f  t h e  vascu la r  t onus ,  and a l s o  by t h e  p r e d i c t i o n  s i g n i f i -  

cance o f  f r equen t  i n c r e a s e s  i n  t h e  a r t e r i a l  p r e s s u r e  of  t h e  norm i n  t h e  develop-  

ment o f  subsequent hype r ton ic  d i s e a s e .  Na tu ra l ly ,  t h e  cand ida te s  i n  whom d i s -  

o r d e r s  o f  t h e  h e a r t  va lves  and o t h e r  pronounced pathology \$ere found were re-  

cognized as u n s u i t a b l e .  

Such an exper t  approach t o  t h e  i n d i c a t e d  group i s  made necessa ry  

The accumulated d a t a  on t h e  e f f e c t  o f  s p a c e f l i g h t  f a c t o r s  on t h e  human 

organism and t h e  experimental  s t u d i e s  of  i n d i v i d u a l  f l i g h t  f a c t o r s  made it  

possible t o  d e t e c t  c e r t a i n  changes i n  va r ious  systems and organs .  In  c l i n i c a l l y  

h e a l t h y  peop le ,  t h e  f u n c t i o n a l  limits d i f f e r  i n d i v i d u a l l y ,  and t h e s e  l imits 

c h a r a c t e r i z e  t h e  t o l e r a n c e  t o  f l i g h t  c o n d i t i o n s .  The re fo re ,  a f i n a l  conclus ion  / 1 2  

on t h e  s u i t a b i l i t y  of  any p a r t i c u l a r  candida te  f o r  s p a c e f l i g h t  i s  made on t h e  

b a s i s  o f  a complex eva lua t ion  of t h e  s t a t e  o f  h e a l t h  accord ing  t o  t h e  resul ts  
of c l i n i c a l  i n v e s t i g a t i o n s  and by  t h e  way t h e  cand ida te s  t o l e r a t e d  t h e  func-  

t i o n a l  load  tes ts .  

- 

According t o  t h e  d a t a  o f  M .  D .  Vyadro e t  a l . ,  (1967) and o f  o t h e r s ,  and 

Krupina,  T .  D .  e t  a l . ,  (1972),  t h e  most in format ive  o f  t h e s e  t e s t s  are  t e s t s  
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\ < i t 1 1  phys i ca l  lo:id, o r t h o s t a t i c  t e s t s ,  hypoxic and thermal t e s t s .  I t  should  

be Cidded, t h a t  i n  t!ic f u t u r e  t h e  value o f  t h e s e  methods K i 11 i n c r e a s e  propor-  

t i o n a l  t o  !io\< u n i f i e d  t!ie system of e v a l u a t i o n  ~ ~ C C O I I I C ' S ,  p r o p o r t i o n a l  t o  how a 

s!,stem co:iipai'ison o f  tile d a t a  obta ined  under t e r r e s t r i  a1 c o n d i t i o n s  is con- 

ducted aga ins t  tlie r e s u l t s  o f  ac tua l  s t ress  f a c t o r s  under  t h e  a c t u a l  cond i t ions  

o f  :;~);tcefl ii:ht. 

The :ici'Lliliulated exper ience  and a n a l y s i s  o f  rnmy obse rva t  i ons g ives  one 

bas  is t o  h ! ~ ~ o t h e s  i z e  t h a t  c e r t a i n  d e v i a t i o n s  i n  t h e  s t a t e  o f  h e a l t h  found among 

t!ie co~inonauts  may not  h a v e  a nega t ive  e f f e c t  on f u l f i  l l i n g  even long term 

s p a c e f l  i g h t  5 ,  i f ,  iihen conduct ing tlie f u n c t i o n a l  load t e s t s  and \<hen s imula t ing  

cer t : i in  f l  i i:ht f a c t o r s  t h e s e  persons do no t  develop d i s o r d e r s  of t h e  adap t ive  

cani ic i t  ies of t h e  organism. 

Among t h e  l a t e n t l y  occur r ing  forms o f  d i s e a s e s  o f  t h e  i n t e r n a l  organs ,  

g n s t r o i n t e s t  i n a l  pathology occupies  an important  p l a c e .  

a n g i o c h o l i t i s  a r e  among the p o t e n t i a l l y  dangerous d i s e a s e s  o f  t h e  g a s t r o i n -  

t e s t  i n a l  t r a c t  \ s i  t h  r e s p e c t  t o  t h e  p r o f e s s i o n  o f  t h e  cosiiionaut, inasmuch as  

t h e s e  d i s e a s e s  (unques t ionably  incompatible  wi th  t h e  a c t i v i t y  o f  t h e  cosmonaut) 

i n  a number of  cases  occur  nsymptomatical l y  , be ing  r c \ , ea l ed  on ly  i n  the form 

o f  a dec rease  i n  t h e  organism's  r e s i s t a n c e  t o  t h e  e f f e c t  o f  f u n c t i o n a l  load  

Ulcer d i s e a s e  and 

t e s t s  and,  s p e c i f i c a l l y ,  t o  hypoxia,  v e s t i b u l a r  s t r e s s e s ,  c t c .  T h i s  i s  Khy /13 
d iagnos ing  d i s e a s e s  o f  t h e  g a s t r o i n t e s t i n a l  t r a c t  a t  t h e  h o s p i t a l  s t a g e  o f  

s e l e c t i o n  was given g r e a t  a t t e n t i o n .  In a d d i t i o n  t o  a more c a r e f u l  and goa l -  

- d i r e c t e d  s tudy  o f  t h e  anamnest ic  d a t a ,  wi th  t h e  use  o f  widely used methods o f  

c l i n i c a l  d i a g n o s i s ,  i n v e s t i g a t i o n s  were conducted which were d i r e c t e d  toward 

exnanding the d i a g n o s t i c  p o s s i b i l i t i e s  of r e v e a l i n g  p r e c l i n i c a l  forms o f  g a s t r o -  

i n t e s t i n a l  d i s e a s e s  (Ye. A .  Fedorov, 1967) .  

Among t h e  g r e a t  v a r i e t y  o f  d i seases  p e r t i n e n t  t o  t h e  realm o f  su rge ry  which 

r e q u i r e  an ind iv idua l i zed  approach t o  t h e i r  expe r t  e v a l u a t i o n ,  degene ra t ive  

and d y s t r o p h i c  changes o f  t h e  s p i n a l  cord deserve  a t t e n t i o n .  

cance i n  t h e i r  d i agnos i s  doub t l e s s ly  belongs t o  t h e  x- ray  method. Th i s  i s  

s p e c i f i c a l l y  due t o  t h e  f a c t  t h a t  i n  an overwhelming m a j o r i t y  of  cases t h e  

i n d i c a t e d  d i s e a s e s  occur  asymptomatical ly ,  caus ing  n e i t h e r  t h e  p a i n  syndrome 

nor  any s i g n i f i c a n t  d i s o r d e r s  of s t a t i c s  and movement of t h e  s p i n a l  cord.  
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During t h e  c l i n i c a l  eva lua t ion  o f  degene ra t ive  and d y s t r o p h i c  d i s e a s e s  

of  t h e  s p i n a l  cord ,  a g r e a t  dea l  o f  s i g n i f i c a n c e  was given t o  t h e  c o n d i t i o n  o f  

t h e  s t a t i c  and dynamic func t ions  of t h e  s p i n a l  column. This  acqui red  p a r t i c u -  

l a r  s i g n i f i c a n c e  i n  regard  t o  candida tes  recognized as s u i t a b l e ,  s i n c e  t h e  

i n d i c a t e d  d a t a  served as c e r t a i n  a d d i t i o n a l  i n d i c e s  of  t h e  o v e r a l l  p h y s i c a l  

cond i t ion ing  o f  t h e  organism, and consequent ly ,  du r ing  t h e  subsequent dynamic 

obse rva t ions  could be used i n  the  c a p a c i t y  of one of t h e  c r i t e r i a  f o r  e v a l u a t i n g  

t h e  c o r r e c t n e s s  o f  t h e  s t r u c t u r e  o f  t h e  system o f  s p e c i a l  p h y s i c a l  t r a i n i n g .  

With t h i s  goa l ,  i n  t h e  p r a c t i c e  o f  s e l e c t i o n ,  wide u s e  was made of  gonometry 

[ T r a n s l a t o r ' s  Note: s i c ] ,  making it p o s s i b l e  o b j e c t i v e l t  t o  r eco rd  not  on ly  

t h e  conf igu ra t ion ,  bu t  a l s o  t h e  amplitude o f  movements i n  va r ious  r e g i o n s  of  

t h e  s p i n a l  column. 

I < 

The gonkometric [ T r a n s l a t o r ' s  Note: s i c ]  measurements which were con- - / 14 

ducted  showed t h a t  among a number o f  cand ida te s  with deforming s p o n d y l i s i s  and 

os t eochondros i s ,  an important  c l i n i c a l  s i g n  was d e t e c t e d ,  namely a l i m i t e d  

i n c l i n a t i o n  of  t h e  t runk  toward t h e  back.  

Expert  op in ions  i n  t h a t  case were formed t a k i n g  i n t o  account t h e  charac-  

t e r  o f  t h e  upcoming a c t i v i t y ,  the  degree  of  pronouncement of t h e  morphological  

changes i n  t h e  s p i n a l  column and t h e  cond i t ion  o f  i t s  f u n c t i o n .  One should 

b e a r  i n  mind, however, t h a t  t h e  l a t t e r  fact  i s  o f  r e l a t i v e l y  e x p e r t  va lue  

[ T r a n s l a t o r ' s  Note: 

t i o n  i s  extremely u n s t a b l e  and e a s i l y  be  d i s r u p t e d ,  p a r t i c u l a r l y  i n  t h e  p rocess  

o f  t r a i n i n g  on a l a r g e  s c a l e  with v a r i o u s  e x e r c i s e s  (parachute  jumps, p h y s i c a l  

e x e r c i s e s ,  e t c . ) .  

s i c ]  inasmuch as i n  t h e s e  p rocesses  compensation o f  func-  

One of t h e  primary c h a r a c t e r i s t i c s  o f  t h e  phys io log ica l  a spec t  o f  cosmonauts 

f o r  long term f l i g h t s ,  which i s  d o u b t l e s s l y  s u b j e c t  t o  development, i s  a 

c o r r e c t  e v a l u a t i o n  of t h e  complex system of "analyzers" ,  which have developed 

i n  t h e  p rocess  of  human evo lu t ion ,  p a r t i c u l a r l y  t h e  v e s t i b u l a r ,  v i s u a l  and 

k i n e s t h e t i c .  

Under t h e  cond i t ions  of s p a c e f l i g h t ,  as a r e s u l t  of  t h e  e f f e c t  o f  s p e c i f i c  

f a c t o r s  (we igh t l e s sness ,  g - forces ,  e t c . ) ,  t h i s  r e g u l a r  a spec t  can be  d i s r u p t e d ,  

caus ing  t h e  development o f  var ious  d i s o r d e r s  among which t h e  most unfavorable  
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a r e  t h e  v e s t i b u l o - v e g e t a t i v e .  

methodology f o r  v e s t i b u l a r  s e l e c t i o n  was pa id  a g r e a t  dea l  o f  a t t e n t i o n .  

r e l a t i o n s h i p  between t h e  r e s i s t a n c e  o f  t h e  v e s t i b u l a r  appara tus  t o  t h e  e f f e c t  

T h i s  i s  t h e  reason  t h e  development of  a .1 

I 

.As i s  known, many au thors  do n o t  sha re  t h e  viewpoint t h a t  t h e r e  i s  a d i r e c t  I 
1 

of  adequate s t i m u l i  rece ived  under t e r r e s t r i a l  cond i t ions  and t o l e r a n c e  t o  

f l i g h t .  

"Vostok" , "Voskhod" , and "Soyuz" s p a c e c r a f t  p rovide  t h e  grounds t o  cons ide r  

t h a t  persons n a t u r a l l y  r e s i s t a n t  t o  t h e  cumulative e f f e c t  o f  adequate  s t i m u l i ,  

Together  with t h i s ,  a l l  o f  t h e  preceding  t e s t  f l i g h t s  aboard t h e  

and a l s o  persons t r a i n e d  t o  t h e  appropr i a t e  complex o f  v e s t i b u l a r  f a c t o r s ,  /15 
endure s p a c e f l i g h t s  without  v e g e t a t i v e  d i s o r d e r s  and r a p i d l y  adapt  t o  we igh t l e s s -  

n e s s .  

The m a t e r i a l s  o f  t h e s e  obse rva t ions  l a y  a t  t h e  b a s i s  of development of  a 

system o f  v e s t i b u l a r  s e l e c t i o n ,  a l s o  de te rmining  t h e  expediency o f  s p e c i a l l y  

t r a i n e d  cosmonauts by methods of  a c t i v e  and p a s s i v e  t r a i n i n g  o f  t h e  v e s t i b u l a r  

system. 

Methods of ves t ibu lometry  f o r  purposes  o f  s e l e c t i n g  and t r a i n i n g  based 

upon t h e  complex e f f e c t  o f  C o r i o l i s  a c c e l e r a t i o n s ,  l i n e a r  a c c e l e r a t i o n s  (Khilov 

swings) ,  and a l s o  methods of  applying o p t o k i n e t i c  s t i m u l i  i n  combination wi th  

load  on t h e  s t a t o k i n e t i c  sys t em by means o f  ba lanc ing  on a measured v a r i a b l e  

nons t ab le  fulcrum have been developed. 

The v e s t i b u l a r  problem on the  whole and i t s  a s p e c t s  s p e c i f i c a l l y  p e r t a i n i n g  

t o  t r a i n i n g  and s e l e c t i o n  maintained t h e i r  urgency i n  t h e  subsequent p l an  f o r  

c a r r y i n g  ou t  long term s p a c e f l i g h t ,  p a r t i c u l a r l y  when it i s  necessa ry  t o  

c r e a t e  s p a c e c r a f t  having a r t i f i c i a l  f o r c e  o f  g r a v i t y  ( t h e  au thor  has i n  mind 

t h e  e f f e c t s  of C o r i o l i s  a c c e l e r a t i o n s  on man; t h e s e  a c c e l e r a t i o n s  appear  i n  

r o t a t i n g  systems which provide  a g r a v i t a t i o n a l  e f f e c t )  . 
Hence, t h e  exper ience  o f  o r b i t a l  f l i g h t s  has shown t h a t  t h e  chosen system 

of s e l e c t i n g  cosmonauts f o r  s h o r t  term f l i g h t s  has  f u l l y  j u s t i f i e d  i t s e l f .  

methodology o f  s e l e c t i n g  t h e  f i r s t  cosmonauts was based upon v a s t  exper ience  

i n  medical and a v i a t i o n  e x p e r t i s e ,  upon fundamental i n v e s t i g a t i o n s  c a r r i e d  ou t  

The 

1 by s p e c i a l i s t s  i n  a v i a t i o n  medicine,  and was supplemented out  by obse rva t ions  
~ 

and experiments  o f  c l i n i c i a n s  as we l l  as by t h e  p r a c t i c e  of a c t u a l  manned 

s p a c e f l i g h t s .  
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Notwithstanding t h e  f a c t  t h a t  i n  t h e  course  o f  es tab l i shment  t h e  system o f  

s e l e c t i n g  cosmonauts underwent a c e r t a i n  r e e v a l u a t i o n  of requirements  on t h e  

cond i t ion  o f  h e a l t h  of  t h e  cosmonaut i n v e s t i g a t o r s  w i t h  r e spec t  t o  a dec rease  

i n  t h e s e  requi rements ,  as Sov ie t  s c i e n t i s t s  propose ,  t h i s  tendency w i l l  h a r d l y  

be extended t o  cand ida te s  s e l e c t e d  f o r  long term s p a c e f l i g h t s .  This  i s  caused 

by t h e  long term e f f e c t  of f l i g h t  f a c t o r s  on t h e  organism of  cosmonauts, by an 

expanded range o f  d u t i e s ,  which w i l l  be extended t o  a l l  crew members, and t h e  

n e c e s s i t y  f o r  i n t e r r e p l a c e a b i l i t y  o f  cosmonauts du r ing  t h e  f l i g h t  w i l l  more 

r e a l i s t i c a l l y  appear .  A l l  t h i s  r e q u i r e s  i n t roduc ing  s t r i c t e r  c r i t e r i a  i n t o  t h e  

s e l e c t i o n  system w i t h  r e spec t  t o  e v a l u a t i n g  t h e  somat ic  and psychologica l  

sphe res ,  t o  g i v i n g  more improvement t o  de te rmining  t h e  f u n c t i o n a l  c a p a c i t i e s  

of t h e  organisms o f  persons s e l e c t e d  f o r  pralonged space e x p e d i t i o n s .  The 

subsequent development and t h e  foundat ion of  requi rements  f o r  t h e  s t a t e  o f  

h e a l t h  o f  cand ida te s  f o r  cosmonaut p o s i t i o n s  and of  cosinonauts should be based 

upon a s tudy  and a n a l y s i s  o f  s c i e n t i f i c  facts  and c l i n i c a l  obse rva t ions  p e r -  

t a i n i n g  t o  t h e  e f f e c t  of  condi t ions  of s p a c e f l i g h t  on t h e  human organism. 

- /16 

In t h e  nea r  f u t u r e ,  p ropor t iona l  t o  t h e  i n c r e a s e  i n  d u r a t i o n  o f  space-  

f l i g h t s ,  o t h e r  s p e c i a l i s t s  bes ides  p i l o t s  w i l l  undoubtedly be needed: naviga-  

t o r s ,  eng inee r s ,  phys i c i ans ,  b i o l o g i s t s ,  as t ronomers ,  g e o p h y s i c i s t s ,  e t c .  This  

r e q u i r e s  t h e  development of  new medical and psychologica l  methods of  s e l e c t i o n ,  

and improvement o f  t h e  system as a whole. 

t h e  h e a l t h  of t h e  cosmonauts and main ta in ing  a high  l e v e l  of t h e i r  f u n c t i o n a l  

c a p a c i t i e s ,  i t  i s  necessary  i n  the p rocess  o f  gene ra l  t r a i n i n g  o f  cosmonauts 

t o  c a r r y  out  goa l -d i r ec t ed  and systematic medical c o n t r o l ,  which w i l l  make it 

p o s s i b l e  t o  e s t i m a t e  t h e  func t iona l  r e s e r v e s  and adap t ive  r e a c t i o n s ,  i . e . ,  a l l  

t h o s e  t h i n g s  which determine t h e  t a s k s  o f  t h e  next  s t a g e  o f  s e l e c t i o n .  

s t a g e ,  s k i l l s  i n  overcoming d i f f i c u l t i e s  o f  t h e  new p r o f e s s i o n a l  a c t i v i t y  are 
i n t i m a t e l y  i n t e r t w i n e d  with t h e  development o f  r e s i s t a n c e  t o  s p a c e f l i g h t  f ac -  

t o r s .  In  t h i s  regard  it i s  necessary  t o  mention t h a t  i n  t h e  p rocess  o f  

t r a i n i n g  a c a r e f u l  a n a l y s i s  o f  i l l n e s s  ra te  and phys ic i ans  c o n s u l t a t i o n s  of 

persons  pas s ing  through t h e  t r a i n i n g  cyc le  was c a r r i e d  o u t .  

c a r r i e d  out  i n  comparison wi th  the  d a t a  of  a c o n t r o l  group s p e c i f i c a l l y  showed 

t h a t  t h e  s t r u c t u r e  and c h a r a c t e r  o f  t h e  i l l n e s s  r a t e  among cosmonauts dur ing  

Moreover, with t h e  goal  o f  p r e s e r v i n g  

A t  t h i s  

- /17 

Th i s  a n a l y s i s  
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t h e  t r a i n i n g  p e r i o d  does n o t  r e v e a l  any n o s o l o g i c a l  forms o f  d i s e a s e  which could 

be  a t t r i b u t e d  t o  occupat iona l  hazards  i n  t h e  t r a i n i n g  system. 

In conclusion it should be  mentioned t h a t  t h e  system of  s e l e c t i n g  cosmonauts 

will be cons t an t l ) ?  improved, tak ing  i n t o  account f l i g h t  p e c u l i a r i t i e s ,  t h e  

modern achievements of  genera l  medicine, space  medicine,  and t h e  g e n e r a l  l eve l  

o f  t h e  b i o l o g i c a l  s c i e n c e s .  

Such an approach t o  improving t h e  system o f  s e l e c t i o n  and t r a i n i n g  makes 

i t  p o s s i b l e  n o t  on ly  t o  make a p r e d i c t i o n  o f  good t o l e r a n c e  on t h e  p a r t  of  

cosmonauts t o  t h e  c o n d i t i o n s  of s p a c e f l i g h t ,  b u t  a l s o  t o  provide  f o r  t h e i r  

h igh  working c a p a c i t y ,  s u c c e s s f u l  completion o f  t h e  f l i g h t ,  and safe  r e t u r n  t o  

t h e  Ea r th .  

For t h i s  purpose i t  i s  necessary t o  apply undiminished e f f o r t s  t o  t h e  

s tudy  of  c o n d i t i o n s  of long term f l i g h t  and t o  t h e  i n f l u e n c e  o f  s p a c e f l i g h t  

f a c t o r s  on t h e  human organism. 
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